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Summary 
This report was commissioned by the Maritime Union of Australia. The Union asked 
for an evaluation of the following.  
· The nature of the threat posed by climate change and the policy response that 
will be necessary to minimise the risks associated with global warming.  
· Greenhouse gas emissions from the Australian transport sector, with particular 
emphasis on freight emissions.  
· How coastal shipping compares to the other major freight transport modes in 
terms of energy and emission intensity.  
· The extent to which increasing shipping’s share of the domestic freight task 
could reduce Australia’s emissions.  
The threat posed by climate change  
It is now widely accepted that human-induced climate change poses a significant 
threat to the welfare of the international community and the natural environment. 
Between 1850-1899 and 2001-2005, the global average surface temperature increased 
by approximately 0.76°C, rising from around 13.7°C to 14.5°C. Much of this increase 
occurred over the last 50 years when the rate of warming was approximately 0.13°C 
per decade, nearly twice the rate of the last 100 years. According to the 
Intergovernmental Panel on Climate Change (IPCC), there is a greater than 90 per 
cent chance that most of the observed warming since the mid-20th century has been 
driven by the accumulation of greenhouse gases in the atmosphere, particularly 
carbon dioxide (CO2). If the international community does not make a concerted 
effort to reduce greenhouse gas emissions, there is a risk that the global average 
surface temperature could rise by between 1.1 – 6.4°C on 1980 – 1999 levels by the 
end of the 21st century. 
There is a considerable amount of support for the notion that the threshold for 
dangerous climate change is a rise in the global average surface temperature of 2 – 
2.5°C above pre-industrial levels (or additional warming of 1.2 – 1.7°C). In order to 
prevent the increase in the global average surface temperature exceeding 2°C, the 
atmospheric concentration of greenhouse gases would have to be stabilised at a level 
below 400 parts per million (ppm) of carbon dioxide equivalents (CO2-e). As the 
current concentration is 430 ppm CO2-e, staying within the 2°C threshold is unlikely. 
Keeping the increase in the global average surface temperature below 2.5°C above 
pre-industrial levels would require the atmospheric concentration of greenhouse gases 
to be stabilised at around 450 ppm CO2-e (roughly 400 ppm CO2). Due to the 
persistent delays in initiating policy responses to climate change, even staying within 
this threshold now seems unlikely.  
In order to keep CO2 concentrations below 450 ppm (roughly 500 ppm CO2-e), global 
emissions would have to be approximately 20 per cent below current levels in 2040 
and more than 40 per cent below current levels in 2050. Making emission cuts of this 
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magnitude will require an unprecedented level of international cooperation and a 
willingness on behalf of governments, businesses and the broader community to 
accept the economic costs associated with the required greenhouse policy responses.   
Transport and freight emissions  
According to the National Greenhouse Accounts, the transport sector currently 
accounts for approximately 15 per cent of Australia’s emissions. Between 1990 and 
2005, transport emissions grew by 30 per cent, rising from 61.9 to 80.4 Mt CO2-e. 
This was the second highest rate of emissions growth behind the stationary energy 
sector, which grew by 43 per cent (196 to 279 Mt CO2-e). Increasing emissions from 
the stationary energy and transport sectors are expected to be the major drivers of 
emissions growth over the coming decades.  
The majority of domestic transport emissions are related to passenger transport. 
According to the Bureau of Transport and Regional Economics (BTRE), 
approximately 64 per cent of direct domestic civil transport emissions were 
passenger-related and 36 per cent were freight-related in 2004. Although domestic 
freight emissions are less than passenger-related emissions, they still account for 
approximately six per cent of Australia’s emissions.  
The government estimates of transport and freight emissions are incomplete as they 
do not account for all emission sources related to freight movements. In particular, 
they do not include the emissions associated with supplying the fuel that is used in 
freight movements, including the provision of electricity to electric trains (when 
combined with direct emissions, this approach is called ‘full fuel cycle’ accounting).  
Data compiled by Apelbaum Consulting indicate that in 2005 total emissions from the 
domestic transport sector on a full fuel cycle basis were 101 Mt CO2-e. The division 
of transport emissions between passenger and freight on a full fuel cycle basis is 
similar to that found under direct accounting methods. In 2005, 37 per cent of 
transport emissions on a full fuel cycle basis were freight-related and 63 per cent were 
passenger-related.  
The overwhelming majority of freight emissions are attributable to road transport. In 
2005, road transport was responsible for 31 Mt CO2-e, 84 per cent of total freight 
emissions. This compares to 3.1 Mt CO2-e from rail (eight per cent), 1.7 Mt CO2-e 
from coastal shipping (four per cent), 1.3 Mt CO2-e from pipelines (three per cent) 
and less than one per cent from aviation. The emission profile of the domestic freight 
market does not correspond neatly with the division of the freight task between the 
modes – see Figure S1. 
In 2005, approximately 38 per cent of the domestic freight task was carried by road, 
36 per cent by rail, 22 per cent by ship, four per cent by non-urban pipeline and less 
than one per cent by air, as measured in tonne-kilometres (tkm). Hence, road carries 
less than 40 per cent of freight, but is responsible for over 80 per cent of freight 
emissions. In contrast, shipping accounts for 22 per cent of the domestic freight task 
and only four per cent of freight emissions. These differences are due to the energy 
and emission intensities of the transport modes.  
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Figure S1 Modal share of domestic freight task (tkm) versus mode share of 
freight emissions (Mt CO2-e), 2005 
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Comparative energy and emission intensity performance of freight transport modes 
Of the major domestic freight transport modes, coastal shipping is the least energy 
and emission intensive, followed by rail, pipeline and road in ascending order. 
However, when the modes are broken into subgroups, shipping ranks second behind 
ancillary (or private) rail as the mode with the lowest energy and emission intensity – 
see Table S1. 
Table S1 Energy and emission intensity of freight transport modes, 2005 
Mode Energy intensity                               
(MJ-FFC/tkm) 
Emission intensity                     
(g CO2-e/tkm) 
Road transport  
Light commercial vehicles 
Rigid trucks  
Articulated trucks  
 
21.07 
2.95 
0.98 
 
1,532 
209 
71 
Rail  
Hire and reward  
Ancillary  
 
0.32 
0.09 
 
24 
6 
Coastal shipping  0.17 15 
Pipeline  0.89  54 
 
Comparing the overall energy and emission intensity performance of the road 
transport modes against rail, pipelines and coastal shipping is arguably misleading as 
the modes operate in different markets. Rail, pipelines and shipping operate 
exclusively in non-urban markets, whereas the road modes operate in both urban and 
non-urban areas. Figure S2 shows the emission intensity ranges for rigid and 
articulated trucks, hire and reward and ancillary rail, pipelines and coastal shipping in 
non-urban markets over the period 2001 – 2005. The hierarchy of emission intensities 
between the modes in the non-urban market (excluding light commercial vehicles) is 
the same as the overall market. Rigid and articulated trucks have the highest emission 
intensities, the emission intensities of pipelines and hire and reward rail line in the 
middle, and coastal shipping and ancillary rail have the lowest emission intensities.   
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Figure S2 Emission intensity of non-urban freight, 2001 – 2005, g CO2-e/tkm 
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The superior greenhouse performance of coastal shipping is achieved with an aging 
and outdated fleet. With fleet renewal and a more vibrant industry, the greenhouse 
performance of shipping could be considerably better, potentially rivalling ancillary 
rail.  
Mode shifting to coastal shipping to reduce Australia’s emissions 
The greenhouse credentials of shipping have led many to propose mode shifting from 
road and rail as a means of cutting freight emissions. However, the trends in the 
domestic freight market over the past two to three decades have been away from 
shipping toward the land modes. These patterns have been a product of government 
policy and changing supply chains and freight flows, with the market increasingly 
shifting toward time-sensitive and urban and other inland freight.  
To gauge what a mode shifting strategy could achieve, the market share patterns in 
non-urban freight between 1991 and 2005 were reversed. Had the market shares of 
articulated trucks, hire and reward rail and shipping remained at their 1991 levels over 
this period, the cumulative emissions from non-urban freight would have been four 
per cent lower. In 2005, the reversal of the mode share trends would have seen coastal 
shipping gain an additional 11 per cent of the non-urban freight market, yet the 
emission savings would have been modest; a two per cent saving in transport 
emissions and five per cent saving in freight emissions.   
While modest, this saving is likely to prove difficult to achieve in reality. Coastal 
shipping does not compete with road and rail in a large enough portion of the 
domestic freight market to make mode shifting a viable option as a means of cutting 
freight emissions. Further, its major rivals in the markets where it does compete are 
relatively energy efficient, meaning any market share shipping is able to capture is 
unlikely to result in substantial emission savings. 
The addition of a modest carbon price of around $20 per tonne/CO2 is unlikely to lead 
to substantial changes in coastal shipping’s competitiveness. By and large, coastal 
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shipping works in tandem with the land transport modes rather than competing with 
them for market share. In the small pockets where shipping does compete with the 
land modes (i.e. intercapital non-bulk and certain residual bulk flows), shipping is 
struggling to maintain market share due to the superior service characteristics of road 
and rail. Any increases in fuel costs triggered by a carbon price would have to be very 
large before it triggered a substantial change in the domestic freight market. Even 
then, the majority of the freight task would remain in the hands of the land modes 
because of the nature of the freight flows.  
Optimistic mode shifting scenarios were modelled in the markets where coastal 
shipping is most likely to compete: the Eastern Capitals – Perth and Melbourne – 
Brisbane non-bulk markets. Favourable scenarios were also modelled for the 
interstate and non-urban intrastate bulk markets. Many of these scenarios are likely to 
be unachievable under market conditions. Yet even the most favourable scenarios 
result in modest emission savings. The combined saving in 2001 under the most 
optimistic scenarios for the four markets that were modelled was 145 Gg CO2-e, 
which amounted to a reduction in total non-urban freight emissions (excluding 
pipelines and aviation) of around 0.9 per cent. 
Actively pursuing mode shifting from land modes to coastal shipping as a means of 
reducing emissions is unlikely to be an effective or efficient greenhouse strategy. 
However, should mode shifting be pursued for other reasons, an additional benefit 
would be an improvement in the greenhouse performance of the domestic freight 
sector. 
